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What are the consequences of woody What are the consequences of woody 
plant encroachment?plant encroachment?

1.1. Rangeland productivityRangeland productivity
2.2. Ecosystem servicesEcosystem services
3.3. Energy and mass exchangeEnergy and mass exchange
4.4. Scaling from local to global Scaling from local to global 

biogeochemical cyclesbiogeochemical cycles
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Taking the pulse of an ecosystemTaking the pulse of an ecosystem



How does woody How does woody 
plant encroachment plant encroachment 
affect the affect the ““pulsepulse”” of of 

an ecosystem?an ecosystem?



Current focusCurrent focus
Understand how Understand how interannualinterannual and intraand intra--annual annual 

variations on precipitation affects COvariations on precipitation affects CO22exchange in a mesquiteexchange in a mesquite--encroached encroached 
grasslandgrassland

1.1. PrecipitationPrecipitation
2.2. Vegetation statusVegetation status
3.3. COCO22 exchangeexchange



MethodologyMethodology
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Is this redistribution ecologically significant? Is this redistribution ecologically significant? 

Spring and late 
summer growth 
supported by 
tap roots 

Scott et al. WRR 2008



NEENEE



0 50 100 150 200 250 300 350
-20

0

20

40

60

80

100

120

140

Net Ecosystem Exchange of CO
2

g
 C

 m
-2

 

 

2004
2005
2006
2007

Eco
sys

tem
 C
 lo
ss 
 

Eco
sys

tem
 C
 lo
ss 
 ��



0 100 200 300
0

50

100

150

200

250

300

350
Photosynthesis

 

 

0 100 200 300
0

50

100

150

200

250

300

350

400
Respiration

2004
2005
2006
2007

NEENEE =R =R -- GEPGEP



June-July August-September
0

1

2

3

R
/G

E
P

 

 

2004
2005
2006
2007



0 100 200 300
0

50

100

150

200

250

300

350
Photosynthesis

 

 

0 100 200 300
0

50

100

150

200

250

300

350

400
Respiration

2004
2005
2006
2007



0 .05 .10
0

0.05

0.1

0.15

0.2

θ
5cm

R
es

p
ir

at
io

n

0 10 20 30 40
T

soil-5cm

 

 

February-March
April-May
July-September



Where did we Where did we 
come from? come from? 
Where are we Where are we 
headed?headed?
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ConclusionsConclusions

•• 20042004--2007 may be a preview of things to come2007 may be a preview of things to come
•• As annual drought severity As annual drought severity ↑↑, , NEE NEE ↑↑
•• Spring drought led to no changes in spring R Spring drought led to no changes in spring R 
and enhanced summer Rand enhanced summer R
•• Summer drought increased net COSummer drought increased net CO22 loss by loss by 
decreasing amount of late season growthdecreasing amount of late season growth



“The desert is beautiful!
Yeah it is.”

P. Mesquitey


